Introduction
Puberty has been defined as the phase of bodily development during which the gonads secrete hormones in amounts that cause accelerated growth of the genital organs and the appear¬ ance of secondary sexual characteristics (Donovan and van der Werft ten Bosch, 1965) . Puberty has been considered to be the discrete developmental age when reproduction is possible (Killian and Amann, 1972;  Barber and Almquist, 1975) . Hence, the period before puberty is a period of sexual maturation in which gonadal development, bodily development and endocrine development take place. In the heifer, puberty is simply first ovulation; in the bull it is defined as the age at which an ejaculate contains 50 X 106 spermatozoa with a minimum motility of 10% (Wolf et al, 1965) . Regardless of breed, body weight and age, puberty has been correlated with a scrotal circumference of 27.9 ± 0.2 cm in bulls (Lunstra et al, 1978) .
The prepubertal pattern of circulating gonadotrophins in the bull calf has been established. In the immediate postnatal period, circulating concentrations of LH are low, and this gives way to an early transient rise in LH from about 10 until 20 weeks of age (Rawlings et al, 1978; McCarthy et al, 1979; Amann et al, 1986 ). At about 24 weeks of age, LH concentrations start to increase to puberty (Rawlings et al, 1972; Rawlings et al, 1978; Schams et al, 1981) . Circulating concentrations of FSH show a similar pattern, except the early rise appears to last longer and the increase to puberty occurs earlier (Schams et al, 1981) .
Serum testosterone concentrations are initially very low but start to increase at about 15-20 weeks of age and rise to puberty and on into early adulthood (Rawlings et al, 1972; Secchiari et al, 1976; Lunstra et al, 1978; Rawlings et al, 1978; Rawlings and Cook, 1986 (Karg et al, 1976; Schams et al, 1978) .
The involvement of opioid peptides in regulating the onset of puberty in various species has been considered (Wilkinson and Landymore, 1989; Barb et al, 1991) . In rats, precocious puberty has been induced in females by the early administration of the opioid receptor antagonist naloxone (Sirinathsinghji et al, 1985) . In the intact male rat, it was concluded that naloxone had no effect on gonadotrophin secretion until the peripubertal period, when testosterone secretion was increasing (Schulz et al, 1982; Bhanot and Wilkinson, 1983; Cicero et al, 1986) . It (Schams et al, 1981; Evans et al, 1992) .
In heifers the rise is due to an increase in pulse amplitude. Significant opioidergic inhibition of gonadotrophin secretion occurs only at 4 months of age in heifers (Evans et al, 1992 (Peck et al, 1988) and to increase LH pulse frequency in castrated and intact rams (Schanbacher, 1985 
